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I, ROCKETS AND ARTIFICIAL EARTH SATELLITES

"HSovetukoya Aviatuiyn" Arilelo on Lho Sucaonnful Ralurn to nnrbh of tho
soeeond ovinb Spnanuh]p

At 1030 hourn Moncow time the spucoship completed its 16th revo-
Lution around the Eurth as 1t continued ito travels In it proveribed
orblt, Newly recolved telemetric data confirms that all apparatus
nboard the spuccohip lu funetioning normally,

‘ The conditlons required for the life anctivitles of the unlmulu
nbourd Lu being constantly meintained in the spaceship cabin.

The condltlon of the animals ic satisfactory. 1In the tenth
hour of {1ight the dog "Strelka" vhowed a pulue of 106 and respiration
of 30 per minute; "Belka" had a pulnc count of 120 and breathing wao at
the rate of 40 per minute,

Tolevivion observations are belng ayutematically made of the
condlition of the animals; this 1o also being recorded on movie film.

| The resulting motion picture stills show that from time to time there
iva hnightcninL of movement on the part of the animals,

: ‘According to the latest datua, the period of revolution of the
satellite around the Earth is 90,72 minutes. The minimum height of
the orblt above the Earth's surface is 306 km, while.the maximum
height 13 339 km, The decrease in the period of revolution as a re-
cult of air resistance is 0,003 minutes per day. The refined value
for inclination of the orbital plane to the equator is 64957.3'.

All facilities engaged in terrestriel measurements are operat-
ing normally. A great amount of measured data has been received; this
1s being fed to electronic computers for continual refinement of the
purameters of the satellite's orbit.

» * * M

After completion of the program of inveatigations planned for
one day, and the recording of data on the life activity of the animals
and the normal functioning of the apparatus aboard, the spaceship was
given a command for it to descend from its orbit, The command was
transmitted when it was making 1ts 18th revolution. The spaceship's.
control system and braking apparatus operated with great precision;
this facilitated the descent of the ship in the prescribed area. The
deviation between the actual point of landing and the computed point
was about 10 kilometers,

The spaceship welghed 4,600 kg (not counting the weight of the
last stage of the rocket-carrier), it carried special heat insulation
and was able to pass through the Earth's atmosphere successfully, The
spaceship and the separable aps ule containing the experimental animals
reached the Earth'c surface iin good condition.

- Planes and helicopters delivered medical and technical personnel
to the point of landing

 CPYRGHT
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ALl of the exporlmental andmoalos, dneludlng the degs "& trc;ku"
and "Belka" are In pood condibion followlng the fLight aund landing,

A thorough: oxuminutlon of the unimals which have returned from
coumle spuce i currently in progross., The upparatuy worked out had
conoured the normal life wetlvity of the animale while in flight,

Thua, for the firot time in hiotory, living creutures vafoly
returned to Farth aftoer ccmplotion of u {light In Upuca of more than
700,000 km,

The launching and return to Earth of this upuceuhip, eroated
by the genluu of Sovlet seilentiuts, engineers, technicians and work-
ers, g o precurdor of a {lipht by man into int ane ypue

"For the Firot Time in Hiutory Living Creatures are Safoly Returned
from Spuce to Earth," Sovetokaya Avietelya, 21 Auguut\1960, pl)

Sovint Account of the Paussengers Aboard the Second Soviot‘Spnceuhip!

On 21 Auguut 1960 the firet animals to return from a {light
Into outer spuce arrived in Moscow,

~As ulready reported, the dogs Belka and Strelka were among the
pasgengers on the second Sovict gpaceship.  In additlon, there were
other animal pusgengers who were sent to fucilitntc study of the in-
fluence of rudiation and conditions of flight in space -- 40 mice,

2 rats, Ingects, graing of cerculs, and a number of microbes,

The spaceship cabin houged 13 white laboratory mice and 15
gray mice and 2 white rats. -

The catapulted container held Belke and Strelka, 6 white and &
gruy mice and the following insects' Drosophila -~ in 15 flasks;
plants -~ spiderworts in two flasks; Chlorella in 8 ampules in a lig-
uid nutritive medium in suspension form and in 4 ampules in slant
agar; fungal cultures -- Actinomyces in 14 ampules; seeds -- corn and
different varieties of wheat, pems, onions and Nigella..

The spaceship cabin also contained small segments of skin
(human and rabbit) in 2 ampules; Hela cancer cells in 6 ampules; and
microbes -~ KK-12 intestinal bacilli in 11 ampules, B intestinal
bacilli in 6 wnpules, intestinal bacilli of the aerogenes type in 4
ampules; butyric acid fermentation bacteria in 2 ampules; staphylo-

coccl in 2 ampules; deoxynuclelc acid in 6 ampules; T-2 bacteriophage |

in 3 ampules and 13-21 bacteriophage in 3 ampules.
The following apparatus was: carried aboard the spaceship for
scientific research:

--for investigation of light and hcavy nuclei in primary cosmic

radiation;
--for investigation of the X-ray and ultraviolet radiation of

the Sun;

--for recording the levels (dosage) of cosmic radiation in the

"|container housing the animals.

Aboard the ship there were blocks of thick-layered nuzlear pho-
|toemulsions with a total weight of about €0 kilograms; in one of the
photoemulsion blocks there was provision for the developing of photo-

CPYRGHT

|lemulsions directly aboard the ship.

-2
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The selentifle Information 1o stored and on commund ia transmit-
tod to dho Earth,  In thiy cove the transmisvoion of the stored informa-
tlon to fthe Burth woao. nccompliched after eaneh rovolution of the ship

around fhe Barth, aund aloo before landing, -

I uddition, in the provess of landing, the autonomous recording
‘ ‘ gyatem gh bourd eontinually recorded changes in the phyoiological duta
for the fpxperimentul ounimale. , ‘
: The blocks containing the nuelear photoemulsions and all the
. ‘ apparut ; for velentifie investipations were returned to Earth on bourd
~ the uhi ‘ : ‘ '
¢ televislon system uboard the ship provided a great deal of
valuablofl information und this has beon recorded in movies. The record-
ing of the images wao synchronized very accurately with the recording
of telempiric data; this has made it possible to compare the direct
observatfons of the animals with the objective data on changes in their
physiolofleal functiono, tranemitted to Earth by means of the telemetric
uyotom, ‘ ‘

Alditlonal computations of the orbital elemenis of the second
Soviet ofjuceship have confirmed that at all times its movement has beerl
in an orpit extremely clooe to that originally computed, ‘

~ A]|precise caleulation of the various factors influencing the
motlion afld descent of the spaceship, the continuous processing of the
results gf measurements of its orbital elements on electronic computers,

~and a cofiputation of their changes, as already reported, made it possi-
ble to bjjing about the landing of the ship with a high degree of accu-
racy.

e speclal radio transmitters installed. in the ship and in the
sent out radio signals during the descent and after the land-
je spaceship and the catapulted container, This made it pos-
onstantly "zero-in" the position of the ship and container

H them right up to the point of landing. o

the animals and biological specimens are in good condition.
program of scientific research and meas
The resulting data are now being pro 2
studie "Program of Scientific Research Successfully Accomplishe
"o -- Detuils on the Spaceship 'Passengers!'," Ekonomicheskaya Gazeta,

23 August 1960, p 1)

T
containe
ing of t
sible to

" ‘ Cross Section 6f Current Soviet Press Articles on the Second Soviet

Spaceship »

Academician A. Berg, writing in an article entitled "We Have
Come Closer to the Goal" (Ekonomicheskaya Gazeta, 20 August 1960,
p 1) writes briefly and in general terms, but like many other scien-
tists and journalists writing on this subject he "beats the drums,"
‘preparing the Soviet people for the imminent putting of a man into
space, although without ever actually being very definite as to when
this event may be expected. ‘
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- A, Magevieh, Deputy Chodrmon of the Avtronomicul Council ol the
Soviet Academy of Selences, after reviewlng the suscesses of the uecond
Joviet spuceuvhip, reportu thut there are 92 stations 1a the USSR und

300 abroad which are making visual and photographle cbservetlons of Lhe
ship. Hig artiele, ontitled "New Vietory," appeary on the same page of’.

~ bthe "Ekonomicheskeya Cazetu!" no the Berg artlele menblonod nbove,

Major General G, I, Pokrovukily, in an article on page 2 of the

- Auguot 2L, 1960 editlon of "Sovetokeyo Aviatolya" entitled '"Before
“Mun'o Take Off to the Stars," writes that the principal obstacleu to
human {light in upace have now been overcome, The time lu propitious
for travel in space, he addu, because the period of maximum colar ace-
tivity hae passed and spuce travel has become safer,

A. A, Pistol'kors, Corresponding Member of the Academy of Sciw
encos, In a TASS article entitled "Complox Radiotechnical Apparatus
Worked Faultlessly" on page 1 of the "Ekonomlcheskayu Cazeta' of 24
August 1960 reviews the informution on the electronic equipment ubonrd

~ the opaceship and on earth, used for both control and communication.
He has nothing new to add to already availlable information, his artli-
cle being a mere rechash of previously published data,
- V. Strayzhis, Chief of the Vil'nyus Artificlel Satellite Obuer-
vation Station, in un article appearing alongside the Plstol'kors
“article, offers congratulations to the Soviet engineers and scientlsis
responsible for the latest Soviet space triumph. His brief article,
entitled "Signal Light Detected in Space," is typical of informal arti-
cles that are published in the Soviet press whenever outstanding events
oesur, ‘ :
‘ "~ Page 1 of the "Ekonomicheskaya Gazeta" of 25 August 1960 carries
a report on the press conference held at the Academy of Sciences of the
USSR on 24 August, subsequent to the return of the spaceship passengers -
to Earth., The report of the press conference is carried under the han-
ner "OQutstanding Achievement of Soviet Science and Technology." This
press conference, covered by correspondents of all nationb, has been
fully reported in the American press,

“d -
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[1, UPPER ATMOSPHERE

nCompnrivens of the Purametors of Radlo Refleation with Varintiony of
the Magnolble Fleld Durdng Auroran" -« A Full Tranglation of an Asande

* CPYRGHT af " Soloncens Report

‘ This report 1ls based on the results of radar observations (on
. the 4 m bund) made at the station "Roshehino' ( @ = 60°,2; A = 29°,6),
: and magnetle meapurements made at Voyeykov ( ¢ = 59°,9; A = 30°,7),

- most of them during the course of the International Ceophyaical Year,
Meaourements were made of distances and azimutha of reglons of ioniza-
tion urising al the time of magnetic storms and auroras.

: The maximum distunce recorded by the apparatus was 1,200 km.
Mcasurcments were made each 15 minutes on the days of aspecial and regu-
lur observations provided for by the ICY program. The radar apparatug
wus cquipped with a rotating antenna syastem having iwo principal lobes
whose directions coincided in the azimuthal plane, The tilt angles
corresponding to the lobe maxima were 10° and 30°, the half-width of
the lobes (al holf power) was 20° in the azimuthal plane and 10° {n
the vertical plane, 1 o ‘

We have made un attempt to quantitatively compare the parameters
of radio reflections with varia:ions of the horizontal component of the

~ Earth's magnetic field (H). Variations in the vertical component (2)
were not taken into account because they are less important for the re-
sults of the observations made,

Statistical Distribution of Reflections on the
- Distance -~ Azimuth Plane

An investigation of the statistical characteristics of the radic
reflectlons shows that the positioning of the reflecting regions is due
primarily to the character of the magnetic field for some dis*anre from
the station of observation [1, 2]. In the case of "Roshchino" the re-
gions of reflection are concentrated in a zone having the form of a
rurved zone, almost symmetrical to the azimuth +5° (the zero azimuth is
ascribed a direction of geographical north). The indicated azimuth is
close to the angle of declination of the magnetic field at the Earth's
" surface (~6°) and differs greatly fram the angle of declination of the

dipole component of the field (~—-21°). If we assume that the field at

a height of 100 km is approximately similar to the field at the Earth's

surface, the coordinates of the zone of the most frequent refiections
-may be computid, proceeding from the following requirements: a) the

perpendicularity of the vector of intensity of the magnetiec field
 (assumed to be invariable for heights fram O to 200 km) to the vector

connecting the points of observaticn and reflection; b) the constancy
-of heights of reflecting regions, ‘

‘ ‘ -5 - -
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The Lirut of these requirementn expreusca the condition of the
maximwn value of the signal raflected in the reverse direction if we
~agoume that the reflections are produced by a large number of relatively
amall regiong of high ilonizatlon situated along the direction of the
magnetic fleld, This assumption is easlly explained on a physical baain
since the paths of the charged particles in the Earth's mognetic field
cauging the observed lonization will possess similar propertics., A de-
tailed analysis of the possibility of receiving signals reflected per-
pendicular to the direction of the magnetic field has been given by
Chapman [3]. The coordinates of the zone of reflection, computed for
"Roshehino" fram conditions of strict perpendicularity of the wave
vector of the signal and the vector of [ield intensity, agree well
with experimental data. In reality the process of reflection (scat-
tering) is characterized by some scattering diagram which evidently
la quite narrow. The second condition is the result of the fact that
the overwhelming majority of such regions is formed in the small range
of heights (approximately 10-20 km) at a height of about llO km (1, 4].

Diurnal Changes in the Distribution of
Radio Reflections

The distance of the radio reflections at "Roshchino" chenges 1n
the course of the day. Figure 1 shows the diurnal variation (march) of
‘the mean distance for the fall-winter season. The characteristic curves
drawn for different months differ somewhat in amplitude, but their phase
remains practically constant. Variations in the mean distance have a
diurnal amplitude on the order of + 100 km; the mean statistical spread
of values for distance is about 30 km, The dashed curve in Figure 1
shows the mean daily variation of the H-component of the magnetic field.
The close similarity of the two curves is very interesting and forces
us to seek a direct relationship between the mean values of distance of
reflection and the values for magnetic intensity,

. Let's estimate the variations in the field at a height of 110 km.

The two above-mentioned properties of the coordinates of the reflecting
regions -~ the Chapman condition and constancy of height -- are deter-
mined by a line in three-dimensional space. In order to segregate out

~one point, we assume a third condition, We will ¢:ly examine reflec-
tions originating from regions situated on the same magnetic meridian

' 'as the point of radar observation, Let the beginning of the system of
coordinates zoincide with the point of reflection O, as determined above
(Figure 2). 1If r is the radius-vector of the point of observation P,
and F is the intensity of the magnetlc field in the region of reflection,
then (Fr) = O, or

Hr, + 2r, = 0, (1)

where H and ry -~ horizontal components, and Z and r, -- verticol

-6 -
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components ol the vectors I' and r, (Inasmuch oo the points P and O by

definltion are sltuated on the same magnetic moridian, the vectors F

and 1 lle In the vertleal planc 20X passing through the polnts P and 0).
: ~ With a change in the fleld of A F ‘the vecbor r chanyes corre-
opondingly by Ar; we will then huve°

(He AW (ry + Arg + (2 4AB) (1, + Arp) =0, (2)

. But ‘ _ ‘ ‘ |
| Ar '&:L\r, Ar =0, (3)

which 18 the condition of equality of helghts of reflecting regiona, |
the curvature of the Earth is not taken into account.
Taking into account (1)-(3), we find

. HAr + Az . ‘ |
Af e - —22T | (4)
ot Ar .

‘or since AZ-r, <€ HAr at any poséible value of A 2:

AH---—Q—"-—A—. | ()
. + r

| Essentially the equation (5) imposes‘limitations only on the
orthos of the vectors r and H; we can convince ourselves ol this by
dividing 1t by LF| , and also by dividing the numerator and denomina-
tor of its right part by |r|. It is most convenient to express the
direction cosines of orthos and their inecrease through the components
and increase of the components of the vectors F and r., Substituting
in formula (5) ry = 700 km, Ar = 100 km, in accordance with Figure
1, and assuming H to be equal to the value of the horizontal component
at the Earth's surface near the point of reflection (0.12 gauss), w
get |A H| = 0.015 gauss,
! It is now possible to estimate the height of the currents above
‘ the Earth's surface which cause these variations of the field; it can
‘ be done with an accuracy which is apparently greater than the accuracy
? of ‘the method using measurements of magnetic variations at different -
points on the Earth's surface.
_ - We use the just-derived value of the change of H for the height
- of auroras, that is, at the height hy = 110 km (1500 y ) and the mean
value of variation at the Earth's surrace at the height h, = 0 (~30v ).
We approximate the value of the horizontal component of the field‘wigg
a value inversely p.oportional to the n-th power of the difference in
the height of observation and the height h, creating this field of cur-
rents, Then we get :

((hg - ny)/ng)™ = 30/1500 = 2.1072

.
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or

hg = h
oL, (2 10'2)1/n

hg

Since 1t 1o clear thut 0<n<2, then

-;,‘4/

the closer is the distribution of currents causing the diurnal varia.
tions of the field to the aurfucc, the closer is n to zero and ‘the more
intense should thic inequality be in order not to disrupt the preceding
relationship, The indicated method of estimating the value hy, to be
sure, 1is not rigid, It nevertheleso makes 1t possible for us to con-
clude that the heipght at which it 1lu possible to assume the flow of
currents cauaing the diurnal variations of the magnetic field should
“be rut?er close to the height of reglons of radio reflection (that is,

| 110 km

Comparison of the Characteristic Curves of Radio
Reflections and the Magnetic Field During
- Megnetic Storms Agsociated With Auroras

We have studied the orobability of reception of reflections de-
pending on their corresp...ag distance and the simulianeous values of
the H-components of the wagnetic field [5]. The computation was made
for distance intervals of 100 km and H-change intervels of approximately
40+ . The interval of valuea of & H, exceeding 6001‘ , was not limited
by large AH.

The results of our analysis have shown that for any fixed dis-

tance in the interval of change of AH from + 100+ to - 500 4 the
probability of appearance of a reflection is approximately identical,
while the range of distances of reflections is also approximately con-
stant., With an increase by more than 509+ - from the normal value, the
probability of radio reflections increases sharply. This increase is
accompanied by the appearance of reflections at considerable distances,
as much as 1,200 km, that is, to the limit of the possibilities of our
equipment. There is a corresponding increase in the range of distances
of the observed reflections since there is also an increase in the proba-
bility of reception of reflections when the values for distance are
small, A typical graph of the dependence of the probability of reflec-
tion P on the value of the H-component in the case of such a "sporadic"
disturbance of the field during the occurrence of auroras is shown in

- Figure 3; 1t 1s an example of reflections when the values for distance
are 700-800 km. An investigation was also made of the change in the
mean azimuth of reflection (€ ) depending on the value for sporadic
disturbance of une H-component of the field (Figure 4). It can be seen

.8 -
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that such o relationuhip ovidently exiotu but the upread of vulues of
bha mean nzimutha Lo vory great, IU may he nooumed thub chonges of Ghe
mean azimuth of arrdval of IOilUublOHd should be assoelated with changes
In deellnation of the magneble iold, Datu now at our command give evi-
dence that in the zone of the slation "Roshehino! negntive variaiions
of' H mout commonly codnclde with poasitive variationu of declination of
the maugnetic (leld; however, tho quantitutive churacterivtics of vuch a
colneidonce chango: canJidcrubly for different mapgnetic bays. The pres-
enco of' a upread of pointy in Fipure 4 iJ evldently the reusult of the
facts indicutcd above,

Coneluasions

1, From obuervationa of radio reflections during bhe time of
oceurrence of auroras 1t may be concluded that the mugnetic field at o
helght of about 100 km differs conslderably from its dipole component
and approachies the value of the {leld at the Earth's surface, _

2, 0f the twn principal hypotheses explaining the location of
the regions of reflectlion at the time of the occurrence of auroras, the
Chapman and Moore hypothecois concerning the dominating role of the con-
dition of perpendicularity of the wave vector to the vector of the
Farth's magnetic ficld appears to be in better agreement with the ex-
perimental datu collected at the station "Roshehino" than is the Xalser
hypothesis [1] which asserts that zones of reflection are associated
with a narrow zone of geomagnetic latitudes. This conclusion is also
confirmed by the results of rudar observations made in New Zealand

{6, 7] and are evidently correct without regard to the point of obser-
vation.

3. The diurnal changes in the mean distance of reflection can
explain the diurnal variations of thn magnetic <ield and even varia-
tions of the H-component alone.

' 4. In the case of sporadic disturbances the character of the
influence of varlations of the magnetic field on radio reflections can
be explained by the fact that a decrease in the H-component leads to
a shifting of the field that is geometrically most favorable for the
reception of reflections to zones of large values of anomalous ioniza-
tion. In an undisturbed field the Chapman condition at distances ex-
ceeding 800 km from the station "Roshchino" for the most part corre-
sponds to heights greater than 110 km. But if a decrease in the H-

| component of the field at the Earth's surface at the time of sporadic

¢ disturoances is also accompanied by a decrease at the height of 110 km,

' there should appear the observed effect of a sharp increase in the
vrobability of reflection with great distances.

Since a decrease in the H-component is most commonly correlated
#ith in declination, the most probable arrival of reflections is from

‘the northeastern, and not from the northwestern part of the zone of
reflections; this explains some of its asymmetry.
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A How Photomobep

= A nnw Uvujun ol u ujlicrﬁntjul pnobomnbbr for n golnp mﬂpnuto-
Cpenph Jd desertbod, I diffors from the exloling types in thub one
photemulbiplior 1o used inotend of Lwo and thal thore 1o nuxiliury
wodidablon of the light beom by means of an eleclro=opticul erysinl-
Ling modulntor,  Annlytienl expresulons deseriblng the procoss of
trunaformotion of the Light beam In the instrumont are glven, ("A
- Mew Deusdpn of u Differential Photometer for a Solur Magnetograph,"
by L. M, Kollyar, Main Actronomlieal Obuarvntory, Acodemy of Delences
USSR; Moucow, Autrunmmicheukiy Zhurnal, Vol 37, No 3, Mny-Junn 1)60
pp /u’-&?)) | |

A New gpnatrophotomotnv

- A new type of stellur speetirophotometoer with integration io

deserdbed, An intevrval of the oboerved gpectrum 1o scanned by moving

~of' bhe spectrophotomoter exit olit,  During the motion of the slit
from one to tho other end of the spectral range, the integrating ca-
pacitors are conneeted one ufter another with the multiplior by the
special eloetromechunical deviee, The potentinls of the capancitors
are averaged by repeated ueanning, One scanning time do 25 seconds,
the numbor of gscans -- up to 15, )

. In such n way, the incrense in observation tlme is reached
without any losg of accuracy due to the drift and ntmonphoric trang-
parency variations,

The hydrogen absorption lines records, obtained nt different
£ imes with 50 em rerlector, show reliability up to one perecent for the
staps 3™ to 4M and 1.5 to 29 for the stars 5™, when the dispersion iu
25 ﬁbhmlnnd obuervation time 1o 4 to 8 minutes., ("An Integrating

Stellar Spectrophotometeor,”" by N. A. Dimov, Crimean Astrophysical

Observatory, Academ, of Scicnces USSR; Moscow,: Aatronomicheskiy Zhur-

nal, Vol 37, No 3, Mny—Junc 1960, pp 464-4L8)

Ioniaution of Meteor Trniln

It 15 chown that the lonization parameters (i.e., the work func-
tion of the electron, positive ion, lonization potential of the atom
and the probability of evaporation of a neutral atom) of a metecor body
vary as it heats up during its motion in-the earth's utmosphere and ag
ita fractions with lowest boiling points evaporate.

The oxides of alkaline and alkaline-earth metals contuined in
stony and iron-stony meteors provide for the low values of the work
function of the electron and positive ion.

As a result of the process of continuous "blowing-off" of partl-
cles from the surface of a meteor body by the encountered flow of gas

- molecules, which excludes the formation of space charges and due to the
- emisoion of charged particles of both signs, dynamic equilibrium between
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Camlpuion Intensitiog of electrony and poudtdve long cets in,  Conilderus=
blons for the computtubtlon of equilibeil values of work funetdion of the
aloetron and posltive lon are glven, \ | ‘

The notod elreumstaneon plve grounds for the reconsideration of

Coxdoting gonecoptions oo the theory of loni.atlon of meteor trails, |
("Mnory of lonl.ation of Meteor Tralls, I, The Kinoetlos of Vardations

~ of Tonizatlon Paramatera of Moteor Dodles durdng Thelr Motion in the

"Earth's Atmouphere," by A, M. Furman, Moscow, Astronomichoskiy Zhur-
nnl, Vol 37, No 3, Moy=June 19C0,° pp 51’/-5:’2'35 '

Mo hm*»r Rad lo Iidhﬁ

An approxlmate ezpression hay been obtalned for the duration
~diotrlbution ot meteor radly echess recelved from Uhe charactoriotie
hedght veglon, in the enso off unstable tralls, o
: The chursctor o the dictribution o i ailections according to
durations 1o deternluea by the law ol daseribution of' meteor bodles
with mous, the veloelty ou weteorde bovwes and tho vavolengthy of thoe
loeator, ("The Duratlon Distrdbution or ketsor Radio Echoes, II, Re-
flection from Unatable Trails," by Ye. I, Flalko, Moseow, Astronomi-
cheakly Zhurnal, Vol 37, Ho 3, May-June 1940, pp 526-5295 o

- 8olar Corpuscular Bniasion

A penernl derdnltion of the source ol corpuucles rasponuible  CPYRGHT

the UM phase), even when there] lo no chromosph ric and radio upot acs
tivity In It, {3 a permoaeat spurce of relativ alov icleos, . |
- Lmoving ingide un approximutely) e, " According to this  CPYRGHT
~ detinition the superposed cpoch method should give proctically iden- .
tical curves for plapes ond bright coronal regionu in A 5303, be-
eause in the proJjeation on the disk (near its center) the coordinates
ol the uetive replon, determined by floccular emission, bright coronal
emlssion in. A %303 sud the lecal mapgnetic fleld, coincilde,
~ The above delinition of the source of M-corpuucles should be
eontrasted to those hypotheses which do not anssume the source of M-
_ diskirbances to be active replons. - ‘ ‘
- It 45 chown that the postulated high concentration of corpus-
cles in interplanctary uspace (nc===103 em=3 at the distance of the
Enrth from the Sun) is in contradiction with many fucts, Additional
arpguwgents in fovor of this conclusion are given. In particular, the
ceasonal variations of the normal level of the Earth's magnetic fleld
(between disturbances) at the minimum of solar activity in 1954 were
of opposite usign to that which should have been expected, if 1t is.
supposed that the coronn plays a large role in producing the general
corpuscular field of the Sun. SR
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Tn eonelusion fL 1 Indleated thay n genernl sorpugaulsr fleld
Pram Lho Sun exloty, bal with o congentvation ledd by sevoral orders
thnn thnt mentioned nbove,  The anaclomtlion of ganna In nometury
thils 5 b oproduced Ly magnetic flelde frosen In corpusoular condeng=
Viong,  ("The Exlatence of 8 Oonersl Corpuseulnr Fleld From the Sun,®

[AlAl

by k. H, Mn,LnL Autronomiesl Bonrd, Avndemy of Selenges USSR, Mo

¢ iy Anbrnhumichvuylv fhurnnl, Vol 17. Ho 3. Muy-Junn 1~c0, pp 36
FASK)! ‘ . ‘
: Yaloo ity of Solnr Corpustale

in the prasent study altentlon iu putd to the tmportant faot
Cthat very often (almost ns o ruled the time lag AL of nll the mombers
of any one geomspnetle dequense remalng approximately constant, at
{o eonstant, notwithetonding the Cast thnt the phyusienl stnte of the
native replon produsing the geomagnelis sequence aan undergo (during
the ezistence of the latter) oxceedingly strong varlationa (from n
tory bright plage with Intense ecoronal emisclon 2n N 5302 to a unie
pular roglon without floceular emisoion and bright emiosion in\5303),
And In penepal the time of vowmancemont of n disturbance in a gequence,
catimnted trom the formuln ¢ =ty + 279.30(0, 14 not connested with the
intensity varlations of the diaturbunrn Ltsel® (taking into account,
the Influrnce of variations of B ) At the came time the variation of
the phycieal state of the notive reﬂion chould ontuil considerable
variations of the corpuseular velocitles v in the stream from one ro-
szlon to the next, and thoreby lead to very noticeable variations of
L. S ‘ ! ' , o
In conneetion with the ahbove facts it du concluderd that each
corpuseular stream ubove an active reglon iz un nocembly of relutively
stnblm magnetic tutes of force, Thiu conclusion 1o in agreement with
. Y, Bugoclavakayn's results, which show thnt straight intensn rays
'~mnr;c from faculnr reglons,

‘ In the enze under congideration the fnlo 1ty of motion v of
pased along the tubes ean be much smaller thon the veloclity, which is
obtained on the bnsis of culoulations aﬂﬂording to At found from con-
neetions between plages and disturbancen, Approthutc computations,

' : show that fleld strengthas of the ordar of 10-4 to 107 gnuss are suf=-
‘ fizient to carry away (in vonnection with sclar rotntion) all the mat-

‘ ter in the tubes, The problem of gas velocities in the tubes is con-

¢ - usldered and arguments are glven fn favor that in many cases v cun ac-

o tually be cmall., The question of the sppearante und disappearance of

 the tubes fa nlso discussed, The tubes are apparently formed nt the

beginning of the development of the active reglon., It ic pointed out.

that the absence of stability In coronal tubes from E and F type ac-
tive regions can in several cases lead to the absence of M-disturbnncnu

from these regiong,
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: In the model conoidered hero the main veloedty of corpuccinn in
the atream relative to tho ocurth is the transversal veloeitly V of the
order of 400 lm/uvea, ‘This can aloo explain the rectangular charaster
of many M-disturbances, Baoldea, the position of tho veector V can
appurently give a more natural explanation of the faet that M-diuturb-

- anges begln in the second half of the day loecul time, ‘
‘ ~ In conclusion oeveral arguments are given in favor that the
transversal motion of magnatic tubes should not lead 1o a noticeable
~ tranoversal motion of guses in the cometary talls, ("The Velocity of
Corpuseles in Streams Responaible For M-Disturbances," by E, R, Mudtel,
~ Aotronomionl Doard, Acudamy of 8ciences USSR, Mousow, Autroncmiehenkiy
Zhurnal, Vol 37, No 2, Mny-Juno 1960, pp 403-409)

‘Soviet Abstract of Article on Polarization of Solnr Bnisoion

~ On the basis of 12 bast apootrogramn, a agtudy was made of the

difference betwoon the polarization speotrum of a continuous emission
produced in active formations on the sun and an instrimental polariza-
tion gpectrum of the adjoining undisturbed atmosphere, It wag dis-
covered that, in 30 percent of the ocases, this difference far oxcecds
the limite or random errors of measurement, thus indicating an occa=

- osional polarization of a continuous emiesion emanating from the center
-of flares and near the spot being formed. ("On the Polarization of
the Conuinuoua Emission in Active Formations on the Sun," by A, B.

~ Severnyy and V, L. Khokhlova, Izv, Krymsk. astrofiz, observ., Vol ?0
1958, pp 67-73; from Referativnyy Zhurnnl ~ Astronomiya-Geodeziya,
No 6, 1960, Abotruot No. 5224)

| - - 16 -
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R | 111, METEOROLOGY

Ahntrnctn of. Artialﬁn on Mateorn opy from the July 1960 .Iasue of the
 Mlzvestiya® of the Agudemy of Seloness of the USSR, Qgggnxngcng Jepien

' : 1) "Camputntion of the Dimensions of Waves Posaiblo During
‘ Atlantic Hurricanes" by V, V, Shuleykin, pp 1013-1021,

- : The author develops a theory of wind waves upplioable to oompu-

' ‘ tationy of waves with inorenuing wind veloelty in the fleld of an
Atlantic hurricane of average intensity, It is shown that at the

- average force of a hurricane (maximum wind velocity, 60m/sec), the
height of the waves can reach 12,5-13 m, The length of tho waves in
this cuse io on the order of 230 m,

| 2) "Computation of the Rndintion Cooling of Cloude" by Ye. M.
Faygel'uon, pp 10301041,
‘ ‘ This article explains certain problemu in a method for comput- ‘
‘ing the radiation cooling of oclouds. The author gives examples of
computations relating to real utmospheric conditions, The results of
computations are compared with date resulting from actual measurements.

: 3) "Frequency Spectra and Distribution Functiono of Prbbability‘
of the Vertical Component of Wind Velocity!" by A. S. Gurvich Pp 1042~ |

105).

This paper presents the results of measurements of frequency
spactra and distridbution functions of probability of the vertical com-
ponent of wind veloeity in the near-surface layer of the atmosphere,
The proceasing of measured data on the basis of the theory of simi-

- larity has made it possible to determine the universal functions of
the spectrum, Using the results of measurements we get an approximate
estimate of the coefficient of asymmetry of the distribution function
of probability.

- 4) "Comparative Measurements of Concentration and Distribution
‘ ~ Functions of Particles of Aqueous Aerosols" by A. G. Lakhtionov and
Ny ‘ L. M. Levin, pp 1056-1058,
: The prineipal merit of this illustrated article is its descrip-
‘ tions of instruments designed for use in determining the concentration
) ‘ and distribution function of particles of aqueous aerosols,

5) "Equations for the Crystallization of a Supercooled Cloud
with Coagulation Considered® by V, I, Belyayev, pp 1059-1068, ‘
The method of describing the crystallization of supercooled
- clouds earlier proposed by the author and his colleague A. G,
‘Kolesanikov, 1s generalized for a case of more camplex phenomena occur-
ring during the crystallization of a supercooled spatially homogene-
ous water cloud, The coagulation of cloud particles and thermal and
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oleatricul processes in the oloud are taken into auvsount, The results.
- ing oloved system of equations for description of the prosess of oryse

tellization in time, based on rather general assumptions relative to
the individual prooennn of which oloud oryntnllimtion conaista,

5) "Bimetallic Pyrheliometer" by P, A, l(rylov, pp 1086-1090,
‘ A newly designed pyrheliometer is described in considerable de~
tuil; the charaoteriastics of this bimetallie instrument are listed and
a report is given on the performance of the first experimental models,
Photographs show the bimetallic element, front, side and rear views
of the instrument ituelf, and the appamtua used for calibration of
thc inatrument ‘

‘ | | ‘ - 18 -
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DIV, GEOMAGHET SN

H

" bhe Gonneet den Betgean Ghroponpherr e H Arag Hnd feomhgnet ie

pr{h@Hﬁjv" we U1 Trapilntdon of an Av*ulnng of HSelonass Paper

. 1
L] ]

In an narlinv papar [1] we puintnd oul the exictence of three
raximg of geomagnelle disturbhnecs, Collowlng the mement of pussage
of un active reglon neross the Sun's eentral merddian, That paper
nlso provided n graph chowlng the meaa daily choraetericties of the
rleld of tellnurle currentd g receied by the method of superimposing
eprehy In the perded July 1957-July 19454, That paper used data pere
Lnqu?b]Lo flures with an intenglty c{ 2 and J, thove data were taken
from

In this article we mude use of more complete intormabion on
Clapes [2, 3], We have uged all 137 cuases of intense flares for the
porlod June 1957-May 1909, withoul exceptlon; these flarec vere of
Intensity 5 and 3+, Flares of a legser intenclty were not taken into
accotint boztuse of tholrp great number, The zero-duy celected in this
case in the method of superlmposition of epochs was the day of passage
of the F-reglon (in which the lare was obuserved) ncross the central

~merddlan, The reduetion of the Fereglon to the central meridlan is
nccmmpllahed by using the formuln:

-t.+_.l.

where To -~ the day of passage across the central meridinn; t -~ the
day when the flare was observed; A == heliolongitude from the central
meridian. For each T, the planetary mean diurnal Kp-indices were

~ywritten in a line; these indlces correspond to the BA subsequent and

34 preceding days. In the table thus derived the Kg-indices are aver-
aged out in vertical columns., The results are plotled on a graph in

the form of a curve: on the Y-axis -- the averaged values of Kpi on

the X-axis -- the time in doys, read from T,.

. Flgure 1 (bottom) shows a curve of the mean K -indices, 1t was

dravm for all 137 cases of f{lares. P :
As demonstration of the stability of the discrcte maxima we

draw curves for flares (of the same 137 mentioned above), observed

- separately in the northern, southern (Figure 1, top), western and

eastern (Figure 2) hemispheres of the Sun. 1In these graphs the Sun's

~ disk has been symbolized over each zurve. In drawing a curve we took

flares from the shaded region of the disk; the number obove the disk
15 the number of flares used; r -- the coefficient of correlation of
the corresponding curves, computed for days after TO(A t > 0).

We can draw the following conclusions from an examination of

‘Figureo 1l and 2: a) after the passage of the F-region across the

central meridian there is an increase in geomagnetic activity on the

- 19 -
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d=3, 1l=l2, and nieddrd duyo; b) the three indieated maxima oceur both
{n the case of flared in the northern and gouthern hemispheres of the
Sunj e) n 27-duy recurrence of cuch of the throo maximn is quite clearly
obuer-ubla,  The lasy observation s intoresting becuuse on the Chree
dingram, drawn for thls sume interval of time (the zero-duyu used were
thouse with helghtened disturbances, without regard to golar nativity);
we can see clear ipercases in setivity on the lith day before and after
the zere=iay (Figure 3, top). Thuu, it may be agumed that the in-
ereuge in netlivity on the 14th doy on the Chree dlagram ls the resull
of a combination of three maxima, alternating on the 8-9, 11-12, 16,
and 19th days, The existence of three maxima cannot be explained by
the presence on the Sun's surface of atable geoanctive, so-culled "oick"
longitudes. In actuality, the alternation of tha 8th and 1llth duys
corresponds to the alternation of active longitudes acrosy 103° and
1469, Slnce we took into account all intense flarcs without exceptlon,
wo must then assume that the flares appear only in the reglon of the
longitude that iu 103°-110° distant from adjoining "sick! longitudes,
In this cage other active longitudes must emit corpuscles without the
appearance of flares. Such an agsumption iz evidently not a very
probuble one. : ‘
~ Flgure 4 shows curves derived by the method of superimposition

~ of epochs during the pericd June 1957-May 1958 and separately during
the period June 1958-May 1059. The number of zero-days for both curves
is approximately identical. As can be seen from the graph, the maxima
clearly appearing in a year of high solar activity to some degree "dis-
golve" in a year of decline; nevertheless they remain noticeable., It
nay be assumed that the probability oi' appearance of three maxima de-
ereases with a dropoff in solar activity. Unfortunately, the absence
of sufficiently complete information on flares during years of low
activity do not moke it possible to directly establish the presence
of diserete maxima in otner years of the cycle, However, the presence
of three maxima during any year in the preceding ll-year cycle has
been established {ndirectly [1]. 1If the increase of activity on the
14th day (in the Chree diagram) is due, as was assumed above, to the
convergence of tre three maxima, then its presence and value on the
lower curve (Figure 3) is in complete agreement with the assumptions
set forth. |

Statistical investigations conducted in this work and in (1]
evidently cannot provide an explanation for the appearance of three
discrete maxima., However, it may be assumed that solar formations
‘(spots, floccull and others) emit corpuscles independently with
velocities which are different for each individual formation. The
effect of the flare is a "bench mark," indicating the position of the
active region on the Sun's disk. The different elements of the active
regions, interconnected in space, emit corpuscles of different ener-
gles (velocities). Mention should be made of the possibility that the

- velocities of the particles from each formation change with time in
the course of the cycle of solar activity (Figure 4).  What has been
set forth above requires confirmation by additional investigations of
the geaomagnetic efficiency of the various solar formations.

| - 20 - | B
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1, Buruukov, 0. M., On the Problem of Three "Velooities" of Corpuscular
‘ f;zgnmn, Izvestiya Akademii Nauk SSSR, Seriyu Qeofizicheskaya, No 1,

2, Solar Da‘tu, Leningrud, 195’7-19;9.

3, Compilutiona of Solar-Oeoplwnical Data for the Periud 195'7-1"959

~ (Summary), Boulder, Colorado (National Bureau of Standnrdc, Central
Radio Propagation Laboratory).

("On the Connection Between Chromoepherio Flarea and Geomagnetic Activa
ity," by 0. M., Barsukov, Izvestiya Akndemii Nauk SSSR, Seriya Geofia:l-
cheakaya, No 7, 1960, pp 977-978) |
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V. OCEANOCRAPHY

Rnport om Lithunniun Selontifla Reseanch Vensel

The 1ollowlnp i a translation of a captlon for a photo rocentlv ‘
appeardng In the nowspaper Wkonomicheuokay: :

The "Neringa,'" research vessel of the Administration of the Hydro.
meteorological Scrvice of the Lithuanian SSR, hus left the port of
Klaypeda in the Baltic on its sixth voyage of the year. The oceanog-
raphers shown are studying tho hydrometeorological regime at sea. They
are investigating the temperature of the water and currents at varilous

~depths, wind direction-and veloeity, and atmospheric pressure,

The photo shows gsenlor occanographer-technologist K. Shukis (at

loft) ond the chiel of the expedition's res

The M8 hoknl'skiy" Drops Anchor at Vladivostok

‘The following is the full text of a brief news report published

in the Soviet press: ‘ CPYRGHT

Testerday the scilentifil research vessel "Yu M. Shokal'skiy" :
of the Hydrometeorological Service of the USSR dropped anchor in the
Golden Horn, It has been 50 days out of Odessa on its first voyage.

It has travelled on two oceans pnd eleven seas and has crossed the
Equator four times,

During the voyage scientfific investigations were made of the sea
bottom, Jjointly with studies of] the atmosphere -- from the lowest lay-
ere adjoining the ocean to the jupper layers of the stratosphere,

~ After a stay in Viadivosjtok the tyn ! tt
_research in the pacifi ("At Anchor in the Golden Horn," Ekono-

micheskaya Gazeta, 21 August 1960, p 4)

Two Papers of Interest to Oceanographers Published in Recently Received

‘Sov1et Geopgzsical Publication ‘

1. B. A. Tareyev of the Institute of Oceanology of' the Academy
of Scilences of the USSR 1s the author of an 8-page article in a recently
received publication of the Academy. His article examines the possibil-
1ty of the development of cellular circulation in deep oceanic depres-
sions with due regard for the rotation of the Earth, He investigates

 cages in the high and low latitudes and establishes eritical parameters

for convection., The results of his theory are confirmed by certain ob-
servational data. ("On the Theory of Convectional Circulation in Deep-
Water Depressions of the Ocean," by B. A. Tareyev, Izvestiya Akademii
Nauk SSSR, Seriya Geofizicheskaya, No 7, 1960 0] 1022-1029)
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_ 2. A, D Yampol'ekiy, another worker at the Institute of Ocean=-:
ology, is the author of a brief camminication conoerning the use of

~ harmonic analysis for the processing of hydrological data, ("On the
Use of Harmonic Analysis for the Processing of Data Resuiting from
Hydrological Obaervutiona," by A. D, Yampol'skiy, Izvestiyas Akademii
Nauk S&SR, No 7, 1960, pp 106’)-10'71)
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